Introduction In the group of plants revealing adaptogenic activity, species belonging to Scutellaria genus are considered to be the most important ones. Common skullcap (Scutellaria galericulata L.) is less known species from this genus, growing wild in Poland in wet habitats. Its herb has been used in the past as a sedative and diuretic agent. Objective The aim of the study was to determine the variability of common skullcap in terms of the accumulation of flavonoids in the herb. Methods The objects of the study were 17 common skullcap populations growing wild in eastern Poland. At each natural site, the list of main flowering plant species was carried out, according to Braun-Blanquet scale of plant abundance. The total content of flavonoids was determined according to EP 8 th . The analysis of flavonoids was carried out using HPLC, Shimadzu chromatograph. Results The total content of flavonoids ranged from 0.21 to 0.50% dry matter (DM). Using HPLC, eight compounds were identified within the group, with chrysin-7-O-glucuronide (30.91-589.27 mg × 100 g -1 DM), baicalin (61.90-482.93 mg × 100 g -1 DM) and scutellarin (43.77-213.54 mg × 100 g -1 DM) as dominants. Chrysin was the compound which in the highest degree differentiated investigated populations (CV=0.77). Conclusion. Obtained results indicate that investigated common skullcap populations differed in terms of the total content of flavonoids as well as the content of indentified flavonoids in the herb. However, there was no clear relationship between geographical localization of populations and the content of identified flavonoids in raw material.
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INTRODUCTION
In the group of plants revealing adaptogenic activity, species belonging to Scutellaria genus are considered to be one of the most important. Numerous ethnopharmaceutical studies indicate that they have been used in traditional medicine of Asia, North America and Europe [1, 2] . Nowadays, among the genus, the best known is Baikal skullcap (Scutellaria baicalenis Georgi) indigenous to Far East Asia. Its root reveals a wide range of pharmacological activities, i.e. immunostimulant, antioxidant, antimicrobial and anti-inflammatory [1, [3] [4] [5] [6] . The monograph of Scutellariae baicalensis radix has been adopted in the European Pharmacopoeia [7] . Another interesting species is barbat skullcap (Scutellaria barbata D.Don), also native to Asia. Its herb is mentioned in Chinese, Japanese and Korean Pharmacopoeias as a raw material of anticancer properties [8] [9] [10] . In turn, blue skullcap (Scutellaria lateriflora L.), wild growing in North America, is a source of herb listed in the US Pharmacopoeia. It is used as a raw material with sedative and anxiolytic properties [2, 11, 12] . Many phytochemical and pharmacological studies confirmed that the biological activity of those plants is associated with the presence of flavonoids, specific for the genus, namely: baicalein, wogonin, scutellarein and their glycosides [1, 11, [13] [14] [15] [16] .
When searching for plants with an interesting medicinal activity, other, less known species from the Scutellaria genus, may be noticed as well. Drawing from Polish natural medicine, one of such plants is common skullcap (Scutellaria galericulata L.), growing wild on watersides, wet meadows and in different types of alder forests. It also occurs in valuable, riparian habitats, number of which has decreased recently [17] [18] [19] [20] [21] . Common skullcap is a perennial, up to 70 cm tall. Its leaves, with toothed margin and acute apex are located opposite one to another on the stem. Blue-purple flowers have characteristic scutellum-like upper lip. The species blooms from June to August [20] . Its herb has been used in the past as a sedative and diuretic agent. However, there is little information concerning the chemical composition of the raw material and almost any data on the range of chemical variability of the species [22] [23] [24] .
The aim of present study was to determine the variability of common skullcap located in eastern Poland, in terms the content and composition of flavonoids in the herb.
MATERIAL AND METHODS

Plant material
The objects of the study were 17 growing wild common skullcap populations located on natural sites in eastern Poland. Their geographical coordinates are provided in table 1. The harvest of herb was performed in July 2013, during full blooming. In each natural site, plant material was collected from several (min. 10) plants, then 
Floristic observations
At each natural site the basic floristic observations, concerning the composition and abundance of main flowering plant species were carried out. BraunBlanquet scale of plant abundance was used [17] . Floristic observations covered the whole area of each investigated common skullcap population occurring in given natural site.
Chemical analysis
Total flavonoid content
The total content of flavonoids was determined by aluminium chloride colorimetric method according to European Pharmacopoeia 8 th [25] . 0.5 g of air-dry, powdered raw material was extracted three times with portions of 20 ml acetone, 2 ml 25% HCl, 1 ml 0.5% metenamine and kept boiling for 30 min each time. Obtained mixture was completed to 100 ml with acetone. 20 ml of mixture was subsequently extracted in the separatory funnel with 20 ml of distilled water and 15 ml of ethyl acetate by shaking for 3 minutes. Separated wateracetone phase was extracted with above-mentioned method three times more, each time with only 10 ml of ethyl acetate. Cumulated ethyl acetate extract was washed two times with 40 ml of water and completed to 50 ml. 10 ml of basic solution was mixed with 2 ml of 2% AlCl 3 and subsequently completed to 25 ml with methanol: acetic acid solution (19:1). Comparison solution for each sample was prepared by completing 10 ml of basic solution to 25 ml with methanol: acetic acid solution. The absorbance was measured at 425 nm. The total flavonoid content was expressed as quercetin equivalent (% of dry mass of raw material). All measurements were performed in triplicate.
HPLC analysis of flavonoids
1g of homogenized, air-dry raw material was extracted with 100 ml of methanol in Büchi Extraction System B-811. Soxhlet hot extraction with twenty-five extraction cycles, flushing and drying was used. After evaporation of solvent, the residue was dissolved in 10 ml of methanol. The obtained extracts were filtered with Supelco Iso-Disc™ Syringe Tip Filter Unit, PTFE membrane, diameter 25 mm, pore size 0.20 μm and subjected to HPLC. The analyses were performed using a Shimadzu chromatograph equipped with auto sampler SIL-20, photodiode array detector SPD-M10A VP DAD and Class VP 7.3 chromatography software. A modern C-18 reversed-phase column with core-shell technology (Phenomenex Kinetex® 2.6 μm, C18, 100A, 100×4.60 mm i.d.) was used as stationary phase. Binary gradient of mobile phase A (deionised water adjusted to pH 3 with phosphoric acid) and B (ACN adjusted to pH 3 with phosphoric acid) was used as follows: 0 min, 15% B; 30 min, 75% B; 30.01 min, 95% B; 35 min, 95% B; 35.01, min 15% B. The following conditions were applied: injection volume: 1 μl, flow rate 1.0 ml×min -1 , oven temperature 30ºC, total time of analysis 10 min, UV-spectra were recorded between 190 and 450 nm. Peak identification was confirmed by comparison of retention time and UV-spectra with adequate parameters of commercially available standards purchased from ChromaDex®. Standards were separately dissolved in 10 ml volumetric flask with methanol according to the ChromaDex's Tech Tip 0003: Reference Standard Recovery and Dilution (https://chromadex.com/Literature/TechTips.html) and used as standard stock solutions. Further calibration levels were prepared by diluting these solutions (injected volumes ranges: 10, 50, 100, 200 and 500 μl) with methanol in 10 ml volumetric flasks. 10 μl of the working solutions were injected in six replicates (n=6) using auto sampler to generate a five-point calibration curve for each standard compound separately. Method validation (precision, linearity, regression equation) was calculated with MsExcel (data not shown). Signal-tonoise ratio approach were used to determined LOD (S/N of 3:1) and LOQ (S/N of 10:1). The peak table and spectra library (190-450 nm) of individual compounds were created. Detection wavelength applied: 266 nm (chrysin 7-O-glucuronide, chrysin), 275 nm (baicalin, baicalein), 236 nm (scutellarin, scutellarein, apigenin 7-O-glucoside, apigenin). The content of the determined compounds was calculated in mg×100 g -1 dry matter (DM).
Statistical analysis
Data were subjected to statistical analysis using Statistica ® software. The coefficient of variation (CV) was determined.
Ethical approval: The conducted research is not related to either human or animal use.
RESULTS AND DISCUSSION
In Poland, the genus Scutellaria is represented by four wild growing species, namely: spear-leaved skullcap (Scutellaria hastifolia L.), tall skullcap (Scutellaria altissima L.), small skullcap (Scutellaria minor Huds.) and common skullcap (Scutellaria galericulata L.). Among these taxa, common skullcap is the only species widespread all over the country, others are rare or very rare [19] [20] [21] [26] [27] [28] [29] . Literature data indicate that only common skullcap has been used in the folk medicine [1, 24] . This plant grows in humid habitats such as rushes on the edges on water tanks, located closely to wet meadows as well as alder and riparian forests [17] [18] [19] [20] [21] (fig. 1, 2 ). Floristic observations indicate that examined natural sites of common skullcap differ as to the composition and abundance of associated flowering plants (tab. 2). Among the investigated sites the most abundant were Grabownica (17), Kózki (6), Strzyże (8), Urle (2) and Piątnica (9) . It may suggest that the species found there the optimum of habitat. Common skullcap was accompanied in abundance by various dominant species, as following: Urtica dioica, Galium palustre, Frangula alnus, Alnus glutinosa, Impatiens noli-tangere, Carex acutiformis, Padus avium, Typha latifolia, Geum urbanum, Humulus lupulus, Lysimachia vulgaris. Among observed associated plants, there were also species characteristic for rushes communities, e.g: Carex acutiformis, Galium palustre, Iris pseudoacorus. However, plants characteristic for other habitats, such as wet meadows, nitrophilous tall herb phytocoenoses, alder and riparian forests were present on investigated sites as well [21] . As mentioned before, flavonoids are considered to be the most important group of secondary metabolites responsible for multidirectional pharmacological activities of the raw materials collected from Scutellaria species. In the present study the total content of flavonoids in the herb of common skullcap populations ranged from 0.21 (population Strzyże and Krzewo) to 0.50% DM (population Grabownica) (tab. 3). It is known that these group of plants synthesize a particular type of flavonoid compounds characterized with triple (e.g. baicalein, wogonine) or quadruple (e.g. scutellarein) hydroxylation of the ring [30] . The research carried out in this work confirmed the presence of those substances in common skullcap herb as well. Eight compounds were identified within the group, in the analyzed raw materials, namely: baicalein, baicalin, scutellarein, scutellarin, chrysin, chrysin-7-O-glucuronide, apigenin and apigenin-7-glucoside. Chrysin-7-O-glucuronide appeared to be the dominant compound (from 30.91 to 589.27 mg × 100 g -1 DM, CV=0. The results presented in the study correspond with those obtained by other authors. Some of them state that baicalein and its sugar derivatives are the main secondary metabolites of common skullcap herb [13, 16, 22] , while other consider chrysin-7-O-glucuronide as a dominant compound in the raw material [23] .
According to numerous data, flavonoids detected in the raw materials collected from Scutellaria species reveal specific pharmacological activities. Recent studies show that chrysin (a benzodiazepine receptor ligand) indicates anxiolytic activities, while scutellarin improves microcirculation, decrease blood viscosity and demonstrate antihypertensive activity in cerebrovascular diseases. In turn, baicalin reveals spasmolytic effects [32] [33] [34] [35] [36] [37] [38] [39] . The above mentioned flavonoids are also responsible for antioxidant, anticancer, antimicrobial, immunostimulant and anti-inflammatory effects [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] . Thus, those results may explain the application of common skullcap herb in folk medicine as a sedative and diuretic agent.
